Synthesis of prostaglandins by the rat renal papilla in vitro. Mechanism of stimulation by angiotensin II.
1. The biosynthesis of prostaglandins in the rat renal papilla was studied in a whole-cell preparation in vitro. Prostaglandins recovered from the incubation medium were identified by gas chromatography-mass spectrometry as prostaglandin E2 and prostaglandin F2alpha. Quantitative estimates of prostaglandin output were obtained by bioassay and confirmed by selected ion monitoring. 2. Prostaglandin biosynthesis was enhanced by exogenous arachidonic acid and also by triglyceride lipase, indicating that arachidonic acid released from papillary triglycerides is readily available for prostaglandin biosynthesis. 3. Angiotensin II (10--100 ng/ml) stimulated the biosynthesis of both prostaglandin E2 and prostaglandin F2alpha, thus increasing prostaglandin levels in both the incubation medium and the tissues. 4. The mechanism whereby angiotensin II stimulates prostaglandin biosynthesis was investigated using the isotope dilution technique. In the presence of [14-C]-arachidonic acid, angiotensin II stimulated the output of more prostaglandin that had a significantly lower specific activity than the controls. Angiotensin II therefore increased the availability of endogenous, non-labelled substrate for prostaglandin biosynthesis. This conclusion was supported by experiments in which enough arachidonic acid was added to make the kinetics of prostaglandin synthesis zero order. Under such conditions angiotensin II failed to cause any further increase in prostaglandin synthesis. 5. It is concluded that angiotensin II controls prostaglandin biosynthesis in the renal papilla by regulating the availability of free precursor. Possible mechanisms for increased levels of free arachidonic acid could be the activation of a tissue acyl hydrolase or decreased utilization of fatty acids.